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CHAPTER 1 
INTRODUCTION 
1.1 Overview 
 Lightning is one of the most unpredictable natural hazards.  The lightning 
activity occurs billions of times, kills thousands of people and damages billions of 
assets per year worldwide.  This natural hazard causes about ten percent of the 
people struck by lightning to be killed and leave the other ninety percent with various 
types of injuries.  Compared with the high voltage electrical shocks which may cause 
severe internal tissue injuries, lightning seldom causes substantial burns. 
 Most lightning deaths involve people working outdoors and outdoor 
recreationists.  People struck by lightning can suffer from nerve damage, memory 
and attention loss, chronic numbness, muscle spasms and stiffness, depression, 
hearing loss, and sleep disturbance.  When a building, house or other structure are 
struck by the lightning, currents may flow through the metal conductors such as an 
electrical wiring, plumbing, radio/television reception system, telephone lines and 
etcetera to the ground.  
 Furthermore, lightning current surge can also travel through any metal wires 
or bars in concrete walls or flooring as well as windows and doors.  It is important to 
avoid these conductors during an electrical storm, directly or indirectly, because of 
high possibility that a person can get injured, shocked or killed.  In addition, it can 
also cause damage to the electrical appliances and other parts of electrical systems in 
the house or buildings. 
2In short, lightning strikes have caused either numerous fatalities or great 
damage for the human life.  Therefore, it is important to know the accurate location 
of lightning strikes, so that a better lightning protection system can be designed and 
installed to protect lives and property against damage.  The accurate information of 
lightning activity on a geographical system can also help a better research and data 
correlation for the overall public safety.  Safety is also a concern to the aviation and 
the construction industry, public utilities and defense.  The localised lightning 
locating system is known to be able to provide more accurate lightning data and 
therefore can be used as a calibrator to the nationwide lightning detection system. 
The national lightning locating system provides the data of lightning 
information in real time cloud-to-ground discharge information and also assists in 
identifying lightning threats from the historical data.  It is a hosted web-based 
information system which presents lightning activities on a geographical information 
system and visualizes lightning activities only from the computer system. 
Thus, in this project, the implementation of a calibration system for lightning 
locating system is attempted using LLLS (Localised Lightning Locating System) in 
IVAT UTM Skudai.  The National Lightning Detection Network (NLDN) in TNB 
Malaysia is to be calibrated using the comparison technique. 
31.2 Problem Statement 
The existing country wide lightning locating system, NLDN (National 
Lightning Detection Network) owned by TNB Malaysia comprises of high 
performance of sensors throughout the Peninsular Malaysia and a centrally located 
processor.  The NLDN covers a large area for detecting and locating lightning in real 
time mapping with ± 500 m accuracy.  The wide area covered by the NLDN causes it 
to have a relatively large uncertainty as far as a localised area is concerned. 
The localised lightning locating system (LLLS) in UTM may solve this 
problem since it can give the coordinate of the cloud to ground strikes to within ± 20 
meters accuracy provided the strikes occur within the localised area.  This system 
will be used to calibrate the NLDN. 
1.3 Objectives 
 The purpose of this project is first to improve the performance of LLLS 
(Localised Lightning Locating System) developed in IVAT UTM Skudai.  The 
strategies of improvement include the followings:- 
i. to make the system fully on-line 24 hours a day 
ii. to make the accurate lightning strike coordinate calculations 
iii. to improve on the user interface 
 Then, the measured data using the LLLS will be compared with those from 
the NLDN and attempt to calibrate the NLDN data system against the LLLS data. 
41.4 Scope of Project 
This project is focusing on the LLLS (Localised lightning locating system) 
already setup in IVAT UTM.  From the available LLLS, data analyses have been 
done to see the performance of lightning activity.  Some improvements for the 
measurement of lightning are also to be considered.  The data used are limited on 
those during the duration of this project only. 
1.5 Thesis Outline 
This thesis is organized into five chapters.  In Chapter 1, project introduction 
is elaborated.  Then, in Chapter 2, the explanation about the lightning characteristics, 
effect, measurement of induced voltages and some discussion regarding the lightning 
locating system is briefly reviewed. 
 Chapter 3 describes the methodology used in this project.  The flowchart and 
the software simulation as a tool in this project are also discussed in this chapter. 
 Chapter 4 presents the results and finally, conclusions and recommendations 
of the project documented in Chapter 5. 
